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Description 

[0001] This patent claims the benefit of US. Provisional Application No. 60/060.623, ffled October 1, 1997, whose 
contents are incorporated herein kiy reference. 

5 

Reld of the Invention 

[0002] This invention relates to newty identified polypeptides and polynucleotides encoding such polypeptides, to their 
use in therapy and in identifying compounds which may be agonists, antagonists and/or inhibitors which are potentially 
10 useful in therapy, and to production of such polypeptides and polynucleotides. 

Background of the Invention 

[0003] The drug discovery process is currentiy undergoing a fundamental revolution as it embraces functional 
genomics', that is, high throughput genome- or gene-based biology. This approach is rapidly superceding earlier 
approaches based on "positional doning'. A phenotype, that is a biological function or genetic disease, would be iden* 
tified and this would then be tracked back to the responsible gene, based on its genetic map position. 
[0004] Functionahgenomics relies heavily on the various toots of blointormatics to Identify gene sequences of poten- 
tial interest from the many molecular biology datat^ses now avaflabie. There is a continuing need to identify and char- 
acterise further genes and their related polypeptides/proteins. as targets for drug discovery. 

Summary of the Invention 

[0005] The present invention relates to HTHBZ47, in particular HtHBZ47 polypeptides and HTHBZ47 pdynude- 
25 otides, recombinant materials and methods for their production. In another aspect, the invention relates to methods for 
using such polypeptides and polynucleotides, including the treatment of cancer, inflammation, autoimmunity, allergy, 
asttima. rheumatoid arthritis, CNS inflammation, cerebellar degeneration. Alzheimer's disease, Parkinson's disease, 
multiple sclerosis, amylolrophic lateral sclerosis, head injury damage, and other neurobgical abnonmaGties, septic 
shock, sepsis, stroke, osteoporosis, osteoarthritis, ischemia reperfusion injury, cardiovascular disease, kidney disease, 
30 liver disease, ischemic injury, myocardial infarction, hypotension, hypertension, AIDS, myelodysplastic syndromes and 
other hematologic abnormalities, aplastic anemia, male pattern baldness, and bacterial, fungal, protozoan and viral 
infections, hereinafter referred to as **the Diseases", amongst others, in a furtiier aspect, the invention relates to meth- 
ods for kientifying agonists and antagonists/inhibitors using the materials provkied by the inventton, and treating condi- 
tions associated with HTHBZ47 inlbalance with the identified compounds. In a still further aspect, the invention relates 
35 to diagnostic assays for detecting diseases associated with Inappropriate HTHBZ47 activity or levels. 

Description of the Invention 

[0006] In a first aspect, the present invention relates to HTHBZ47 polypeptides. Such peptides include isolated poly- 
40 petides conprising an amino add sequence which has at least 70% identity, preferably at least 80% identity, more pref- 
erably at lea^ 90% Identity, yet more preferably at least 95% identity, most preferatrfy at least 97-99% identity, to that of 
SEQ ID N0:2 over the entire length of SEQ ID N02. Such polypeptides include those comprising the amino add of 
SEQ ID N0:2. 

[0007] Further peptides of the present invention indude Isolated polypeptides in which the amino acid sequence has 
45 at least 70% klentity. preferably at least 80% kientity. more preferably at least 90% kJentity, yet more preferably at least 
9S% identity, most preferably at least 97-99% identity, to the amino add sequence of SEO ID N02 over the entire 
length of SEQ ID N02. Such polypeptides indude tiie poiypeptkJe of SEQ ID NO:2. 

[0008] Further peptides of the present Invention Include isolated polypeptides encoded by a polynucleotide compris- 
ing the sequence contained in SEQ ID NQ:1 . 

so [0009] Polypeptides of the present Rivention are menrdsers of ttie kringle fanvly of polypeptides. They are therefore of 
interest because kringle domains are found in proteins invdved in titood coagulation (tfvombin, fador XIQ. f brinofysis 
(tissue plasminogen activator, urokinase). Over regeneration (hepatocyte growth factor), and lipid metatx)lism (apolqao- 
proteln A). These proteins may have a single kringle domain, as in urokinase, or multiple copies, as in apolipoprotein 
A, which has 38 repeated kringle domains. Kringle motif-containing proteins often have other separate motifs which 

55 perform different functions, such as growth factor and sernne protease domains (Cani|3bdi. I. D. et al. Philos. Trans. R. 
Soc. Lon. B. Bi 1. Sd., 332(1263), p. 165-170. 1991). Kringle domains ar thought t aid in binding to fibrin dots or 
menrtitHan components, as well as to modulate protease activity in proteins having this activity assodated with them 
(Lijnen. H. R. et al. Ballieres Clin. Hematol.. 8(2). p. 277-290. 199^. 
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[0010] The proteins, tissue plasminogen activator (t-PA) and urokinase, have both been used dmicaXiy in the treat- 
ment of coronary heart disease in both its acut and chronic phases (Gulba. D. C. et al. Ann, Hematol,. 73 Supp1 1 . p. 
S9-27. 1996), and t-PA has be n used dinically in the management of ischemic stroke (Albers. Q W., West J Med.. 
166(4), p, 253-62, 1994). Both of thes proteins aid in the course of the disease by binding to fibrin clots and activating 

5 plasminogen, which degrades the dot by proteolysis. Other kringle-containing proteins, such as hepatocyte growth fac- 
tor, have been implicated in metaslatic cancers, presumably via growth factor domains associated with these proteins 
(Weidner, K. M. et al. EXS, 65, p. 311 -28, 1993). These properties are hereinafter referred to as •HTHBZ47 activity" or 
■HTHBZ47 polypeptide activity** or "biological activity of HTHBZ47". Also included amongst these activities are anti- 
genic and immunogenic activities of said HTHBZ47 polypeptides, in particular the antigenic and immunogenic activities 

10 of the polypeptide of SEQ ID NO:2. Preferably, a polypeptide of the present invention exhibits at least one biological 
activity of HTHBZ47. 

[001 1 ] The polypeptides of the present invention may be in the form of the "mature" protein or may be a part of a larger 
protein such as a fusion protein. It is often advantageous to Include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification such as multiple histidine residues, 

15 or an additional sequence for stabilrt/ during recofTt)lnant production. 

[0012] The present invention also includes include variants of the ofbrementfoned polypetides. that is polypeptides 
that vary from the referents by conservative amino acid suttstitutions, ¥i/hereby a residue is sut)stituted by another with 
like characteristics. Typical such sut^stitutlons are among Ala. Val. Leu and lie; among Ser and TTir; among the acidic 
residues Asp and Glu; among Asn and Gin; apd among the basic residues Lys and Arg; or aromatic residues Phe and 

20 Tyr. Particularly prefen'ed are variants in whidi several, 5-10. 1-5, 1-3, 1 -2 or 1 amino acids are substituted, deleted, or 
added in any con^ination. 

[001 3] Polypeptides of the present invention can be prepared in any suitable manner. Such polypeptides include iso- 
lated naluraUy occurring polypeptides, recomblnantly produced pdypeptkles. synthetically produced polypeptides, or 
polypeptides produced by a combination of ttiese methods. Means for preparing such polypeptides are well understood 
25 in the art. 

[0014] In a further aspect, the present invention relates to HTHBZ47 polynucleotides. Such polynucleotides include 
isolated polynucleotides comprising a nucleotide sequence encoding a polypeptide which has at least 70% identity, 
preferabty at least 80% identity, more preferably at least 90% identity, yet more preferably at least 95% identity, to the 
amino add sequence of SEQ ID NO:2. over the entire length of SEQ ID N0:2. In this regard, polypeptides which have 

30 at least 97% identity are highly preferred, whilst those with at least 98-99% identity are more highly preferred, and those 
witti at least 99% identity are most highly preferred. Such pdynudeotides include a polynudeotide comprising tfie 
nudeotide sequence contained in SEQ ID N0:1 encoding the polypeptide of SEQ ID N0:2. 
[0015] Further polynudeotides of the present invention Indude isolated polynudeotides comprising a nudeotide 
sequence that has at least 70% identity, preferably at least 80% identity, more preferably at least 90% identity, yet more 

35 preferably at least 95% identity, to a nudeotide sequence encoding a polypeptide of SEQ ID NOZ over the entire cod- 
ing region. In this regard, polynucleotides which have at least 97% identity are highly preferred, whilst those with at least 
98-99% identity are more highly preferred, and those with at least 99% identity are most highly preferred. 
[0016] Further polynudeotides of the present invention indude isolated polynudeotides comprising a nudeothie 
sequence which has at least 70% identity, preferably at least 80% identity, more preferably at least 90% identity, yet 

40 more preferably at least 95% identity, to SEQ ID N0:1 over the entire lengtii of SEQ ID N0:1 . In this regard, pdynude- 
otides which have at least 97% identity are highly preferred, whilst those with at least 98-99% identiy are more highly 
preferred, and those witfi at least 99% identity are mo^ highly prderred. Such polynucleotides include a polynucleotide 
comprising the polynudeotide of SEQ ID NO:1 as well as the polynudeotide of SEQ ID N0:1 . 
[0017] The invention also provides polynudeotides which are complementary to all tiie above described polynude- 

4S otides. 

[0018] The nudeotide sequence of SEQ ID N0:1 shows homology witii human tissue-type plasminogen activator 
(Han^is. T J. et al.. Mol. Biol. Med. 3(3) : 279-292. 1986), Accession # M15518. The nudeotide sequence of SEQ ID 
N0:1 is a cDNA sequence and comprises a polypeptide encoding sequence (nudeotide 87 to 1463) encoding a 
polypeptide of 458 amino acids, the polypeptide of SEQ ID N0.2. The nucleotide sequence encoding the polypeptide 

so of SEQ ID N05 may be identical to the polypeptide encoding sequence contained In SEQ ID N0:1 or it may be a 
.sequence otiier than the one contained in SEQ ID N0:1. which, as a result of the redundancy (degeneracy) of the 
genetic code, also encodes the polypeptide of SEQ ID N02. The polypeptide of SEQ ID N0:2 is structurally related to 
other proteins of tiie kringle family, having homology and/or structural similarity with tissue plasminogen activator pre- 
cursor (tPA), (Harris et al.. Mol. Biol. Med. 3(3) : 279-292. 1986. GenBank accession # 137119). 

55 [001 9] Preferred polypeptides and polynudeotides of the present invention are expected to have, inter aHa, siirnlar 
biological functions4>roperties to their homol g us polypeptides and polynudeotides. Furthermore, preferred polype 
tides and polynudeotides of the present imrention have at least one HTHBZ47 activity. 

[0020] The present invention also relates to partial or ther polynudeotide and pdypeptkle sequences which were 
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first identified prior to thedeterminat'on of the corresponding full length sequences of SEQ ID N0:1 and SEQ ID NO:2. 
[0021] Acconfingly. in a further aspect, the present frwention provides for an isolated polynucleotide comprising: 

(a) a nucleotide sequence which has at least 70% identity, preferably at least 80% identity, more preferably at least 
5 90% Identity, yet more preferably at least 95% identity, even more prefmbly at least 97-99% identity to SEQ ID 

N0:3 over the entire length of SEQ ID N0:3; 

(b) a nucleotide sequence which has at least 70% identity, preferably at least 80% identity, more preferably at least 
90% Identity, yet more preferably at least 95% identity, even more preferably at least 97-99% identity, to SEQ ID 
N0:1 over the entire length of SEQ ID 

10 (c) the polynucleotide of SEQ ID N0:3; or 

(d) a nucleotide sequence encoding a polypeptide which has at least 70% identity, prefaably at least 80% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% identity, to the amino acid sequence of SEQ ID N0:4. over ttie entire length of SEQ ID NO-4* 
as well as tiie polynucleotide of SEQ ID N0:3. 

IS 

[0022] The present invention furttier provides for a polypeptide which: 

(a) comprises an amino acid sequence which has at least 70% identity, preferably at least 80% Identity, more pref- 
erably at least 90% identity, yet more preferably/at least 95% Identity, most preferably at least 97-99% identify to 

20 tiiat of SEQ ID N02 over the entire length of SEQ ID N0:4: 

(b) has an amino acid sequence which is at least 70% identity, preferably at least 80% identity, more preferably at 
least 90% identity, yet more preferably at least 95% identity, most preferably at least 97-99% identity, to the amino 
add sequence of SEQ ID N02 over the entire length of SEQ ID N0:4; 

(c) comprises tiie amino add of SEQ ID N0:4; and 
2S (d) is ttie polypeptide of SEQ ID NO:4; 

as well as polypeptides encoded by a polynucleotide comprising the sequence contained In SEQ ID N0:3. 

[00231 The nucleotide sequence of SEQ ID N0,-3 and the peptide sequence encoded thereby are derived from EST 
(Expressed Sequence Tag) sequences. It is recognised by those skilled in the art that there will inevitably be some 
nudeotide sequence reading enors in EST sequences (see Adams. M.D. et a/. Nature 377 (supp) 3. 1995). Accord- 
ingly, ttie nucleotide sequence of SEQ ID NO:3 and ttie peptide sequence encoded therefrom are ttierefbre subject to 
the same inherent limitations in sequence accuracy. Furthennore, ttie peptide sequerice encoded by SEQ ID N0.-3 
comprises a region of identity or dose homology and^or dose structural similarity (for example a conservative amino 
acid difference) witti ttie dosest homdogous or stoicturally similar protein, 

(00241 Polynucleotides of tfie present invention may be obtained, using standard doning and screening techniques 
from a cDNA library derived from mRNA in cells of human thynujs and fetal liver, using ttie expressed sequence lag 
(EST) analysis (Adams. M.D.. etal. Science (1991) 252:1651-1656; Adams. M.D. etaL, Nature, (1992) 355-632-634- 
Adams. M.D,. ef a/.. Nature (i 995) 377 Supp:3-1 74). Polynucleotides of ttie Invention can also be obtained from natural 
sources such as genomic DNAIibraries or can be synttiesized using well known and commerdally available techniques. 
[00251 When pdynudeotides of the present invention are used for the recombinant production of polypeptides of ttie 
present Invention, the polynudeotide may indude ttie coding sequence tor the mature polypeptide, by itself; or ttie cod- 
ing sequence for ttie mature polypeptide in reading frame witti ottier coding sequences, such as those encoding a 
leader or secretory sequence, a pre-, or pro- or prepro-protein sequence, or ottier fusion peptide portions For example 
a mari«r sequence which facilitates purification of the fused polypeptide can be encoded. In certain preferred embod- 
iments of this aspect off ttie invention, ttie marker sequence is a hexa-Wstidine peptide, as provided in ttie pQE vector 
(Qiagen. Inc.) and described in Gentz et aL Pmc Natl Acad Sd USA (1989) 86:821 -824. or is an HA tag. The polynu- 
dojtide may also contain non-coding 5' and 3' sequences, such as transaibed. non-translated sequences, splicing and 
polyadenylation signals, ribosome binding sites and sequences ttiat stabilize mRNA. 

(00261 Furttier embodiments of ttie present invention indude polynudeotides encoding pdypeptide variants which 
compnse ttie amino add sequence off SEQ ID N0:2 and in which several, for instance from 5 to 10. 1 to 5 1 to 3 1 to 
2 or t -amino add residues are std)stituted, deleted or added, in any combination. 
[00271 Polynudeotides which are identical or suffidenfly identical to a nudeotide sequence contained in SEQ ID 
N0:1. may be used as hybridization probes for cDNA and genomic DHA or as primers for a nudeic add ampfification 
(PGR) reaction, to isdate fulMengtti cDNAs and genomic dones encoding pdypeptides of ttie present invention and to 
55 isolate cDNA and genontic dones off ottier genes (induding genes encoding homologs and rthologs from species 
ottier ttian human) ttiat have a high sequence similarity to SEQ ID N0:1 . Typically ttiese nudeotide sequences are 70% 
Identical, preferably 80% identical, more preferably 90% identical, most preferably 95% identical to ttiat f ttie referent 
The probes or primers will generally comprise at least 15 nudeotides. prrferably. at least 30 nudeotkfes and may have 



30 



35 



46 



SO 



4 



EP0911399 A2 



at least 50 nucleotides. Particuiarfy preferred probes win have between 30 and 50 nucleotides. 
[0028] A polynucleotide encoding a polypeptide of the present invention, including homologs and orthologs from spe- 
cies other than human, may be obtained by a pr cess which comprises the steps I screening an appropriate likHrary 
under stringent hybridization conditions with a labeled probe having th sequence f SEQ ID NO: 1 or a fragment 

5 thereof, and isolating full-length cDNA and genomic dones containing said polynucleotide sequence Such hybridiza- 
tion techniques are well known to the skilled artisan. Preferred stringent hybridization conditions include overnight incu- 
bation at 42'»C in a solution comprising: 50% fonmamide, SxSSC (150mM NaO. 15mM trisodium citrate), 50 mM sodium 
phosphate {pH7.6). 5x Denhardt's solution. 10 % dextran sulfate, and 20 microgram/hfil denatured, sheared salmon 
spa-m DN A; followed by washing the filters in 0. 1x SSC at about 65*'C. TTius the present Invention also includes poly- 

10 nucleotides obtainable by screening an appropriate library under stingent hybridization conditions wHh a labeled probe 
having the sequence of SEQ ID N0:1 or a fragment thereol 

[0029] The skilled artisan wifl appreciate that in many cases, an isolated cDNA sequence will be inconplete, in tiiat 
the region coding for the polypeptide is cut short at tiie 5* end of the cDNA. This is a consequence of revei^e tran- 
scriptase, an enzyme with inherentiy tow "processivity' (a measure of the ability of the enzyme to remain attached to the 
IS template during the polymerisation reaction), failing to complete a DNA copy of the mRNA tenplate during 1st strand 
cDNA syntheas. 

[0030] There are several methods available and well known to those skilled in the art to obtain full-length cDNAs. or 
extend short cDNAs, for example those based on tiie method of RapW Amplification of cDNA ends (BACE) (see, for 
example. Frohnrmn et aL. PNAS USA 85. 8998-^2, 1988). Recent modifications of the technique, exemplified by the 

20 Marathon^' technology (Qontech Laboratories Inc.) for exanple. have significantiy simplified the search for tonger 
cDNAs. In tiie Marathon™ technology. cDNAs have been prepared from riiRNA extracted from a choserfiissue and an 
•adaptor' sequence ligated onto each end. Nucleic acid arnplification (PGR) is tiien earned out to amplify the 'missing' 
5* end of the cDNA using a combination of gene spectfic and adaptor specific oligonucleotide primers. The PGR reac- 
tion is then repeated using 'nested' primers, that is. primers designed to anneal witiiin ttie amplified product (typically 

2S an adaptor specific primer that anneals further 3' in the adaptor sequence and a gene specific primer that anneals fur- 
ther 5' in the known gene sequence). The products of tills reaction can then be analysed by DNA sequencing and a full- 
length cDNA constructed either by joining ttie product dlrectty to the existing cDNA to give a complete sequence, or car- 
rying out a separate fiilHength PGR using the new sequence infbmiation for tfie design of the primer. 
[0031] Recombinant polypeptides of the present invention may be prepared by processes well known in the art from 

30 genetically engineered host cells comprising expression systems. Accordingly, in a further aspect, the present invention 
relates to expression systems which comprise a polynucleotide or polynucleotides of ttie present invention, to host cells 
¥vhich are genetically engineered with such expression sytems and to the production of polypeptides of the invention by 
recombinant techniques. Cell-free translation systems can also be enployed to produce such proteins using RNAs 
derived from the DNA constructs of the present invention. 

35 [0032] Fdr recomboiant production, host cells can be genetically engineered to incorporate expression systems or 
portions tiiereof for polynucleotides of the present invention. Infc-oduction of polynucleotides into host cells can be 
effected by mettiods described in nrrany standard laboratory manuals, such as Davis et al.. Basic Methods in Molecular 
Biology (1986) and Sambrook et al.. Molecular Qoning: A Laboratory Manual. 2nd Ed.. Cdd Spring Harbor Laboratory 
Press. Cold Spring Haibor. N.Y. (1989). Preferred such methods include^ for instance, caldum phosphate transfection. 

40 DEAE-dextran mediated transfection. transvection. microinjection, cationic lipid-mediated transfection, electroporation, 
transduction, scrape loading. baOlstic Introduction or Infection. . 

[0(»3] Representative examples of appropriate hosts include bacterial cells, such as streptococci, staph/looocd, £. 
CO//. Streptomyces and Badllus subtilis cells: fungal cells, such as yeast cells and Aspergillus ceOs; insect cells such 
as Drosophila S2 and Spodoptera SfS cells; animal cefls such as CHO, COS, HeLa, C127, 3T3, BHK. HEK 293 and 

46 Bowes melanoma cells; and plant cells. 

[0034] A great variety off expression systems can be used, for instance, chromosomal, ^isomal and virus-derived 
systems, e-g.. vectors derived from bacterial plasmids, from bacteriophage, from transposons. from yeast episomes. 
from Insertion elements, from yeast chromosomal elements, from viruses such as baculoviruses, papova viruses, such 
as SV40. vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies vimses and retroviruses, and vectors derived 

so from combinations tiiereof. such as ttiose derived from plasmid and bacteriophage genetic dements, such as oosmids 
ai]d phagemids. The expression ^ems may contain oonti-ol regions ttiat regulate as well as engender expression. 
Generally, any system or vector which is able to maintain, propagate or express a polynucleotide to produce a polypep- 
tide in a host may he used. The appropriate nucleotide sequence may be inserted into an expression system by any of 
a variety of well-known and routine techniques, such as. for example, those set forth in Sambrook et a/.. MOLECULAR 

55 CLONING, A LABORATORY MANUAL (supra). Appropriate secretion signals may be incorporated into the desired 
polypeptide t allow secretion of the translated protein into tine lumen of the endoplasmic reticulwn, tiie periplasmic 
space r the extracellular environment These signals may be endogen us to the polypeptide or tiiey may be heterolo- 
gous signals. 
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[0035] If a polypeptide of the present invention is to be expressed for use in scr ening assays, it is generally preferred 
that the polypeptide be produced at the surface of the cell. In this event the cells may be harvested pri r to use in the 
screening assay. If the polypeptide is seer ted into the medium, the medium can be recovered in order to recover and 
purify the polypeptide. If produced intracellularly, the ceDs must first be lysed before the polypeptide is recovered. 

5 [0036] P lypeptides of the present invention can be recovered and purified from recombinant cell cultures by well- 
known methods including ammonium sulfate or ethand precipitation, add extraction, anion or cation exchange chroma- 
tography, phosphocellutose chromatography, hydrophobic interaction chromatography, affinity chromatography, hydrox- 
ylapatite chromatography and lectin chromatography f^ost preferably, high perfbmiance liquid chromatography is 
employed for purification. Well known techniques for refolding proteins may be employed to regenerate active confbr- 

10 mation when the polypeptide is denatured during isolation and or purification. 

[00371 TKs Invention also relates to the use of polynucleotides of the present invention as diagnostic reagents. Detec- 
tion of a nujtated form of the gene characterised by the polynucleotide of SEQ ID NO:1 which is associated with a dys- 
function will provide a cfiagnostic tool that can add to^ or define, a diagnosis of a disease, or susceptibility to a disease, 
which results from under-expression, over-expression or altered expression of the gene. Individuals carrying mutations 

15 In the gene may be detected at the.DNA level by a variety of techniques. 

[0038] Nucleic adds for diagnosis may be obtained from a subject's cells, such as from blood, urine, saliva, tissue 
fcMopsy or autopsy material. The genomic DMA may be used directly far detection or may be amplified enzymatically by 
using PGR or other, amplification techniques prior to analysis. RNA or cDNA may also be used In similar fashion. Dele- 
tions and insertions can be detected by a change^in size of the amplified product in conparison to the normal genotype. 

20 Point mutations can be identified by hybridizing'amplified DNA to labeled HTHBZ47 nudeotide sequences. Perfectiy 
matched sequences can be distinguished from mismatched duplexes by RN^e digestion or by differences in melting 
temperatures. DNA sequence differences may also he detected by alterations in electrophoretic mobility of DNA frag- 
ments in gels, wittt or wrthout denaturing agents, or by direct DNA sequendng (ee. ag.. Myers et a/.. Science (1985) 
230:1242). Sequence changes at specific locations may also be revealed by nuclease protection assays, such as 

2S RNase and SI protection or the chemical cleavage method (see Cotton et al., Proc Natl Acad So USA (1 985) 85: 4397- 
4401). In anotiier embodiment an an^ay of oligonudeotides probes comprising HTHBZ47 nudeotide sequence or frag- 
ments tiiereof can be constructed to conduct efficient screening of e.g.. genetic mutations. Array technology methods 
are well known and have general appOcability and can be used to address a variety of questions In molecular genetics 
inducting gene expression, genetic linkage, and genetic varfabiOty (see Ibr example: M.Chee et al.. Sdence Vbl 274 

30 pp 610-613 (1996)). 

[0039] The diagnostic assays offer a process for diagnosing or determining a susc^tibility to the Diseases tiirough 
detection of mutation in the HTHBZ47 gene by tiie methods described. In addition, such diseases may be diagnosed 
by metiiods comprising determining from a sample derived from a subject an abnormally decreased or inaeased level 
of polypeptide or mRNA. Decreased or increased expression can be measured at tiie RNA level using any of tiie meth- 

35 ods well known in tiie art fbr ttie quantitation of polynudeotides. such as, for example, nudeic add amplification, for 
instance PGR. RT-PCR, RNase protection, Nortiiiern blotting and otiier hybridization metfiods. Assay techniques that 
can be used to determine levels of a protein, such as a pdypeptide of tiie present invention, in a sample derived from 
. a host are well-known to those of skill in the art. Such assay metiiods indude radioimmunoassays, conpetftivetinding 
assays. Western Blot analysis and ELISA assays. 

40 [0040] Thus in anotfier asped, tiie present Invention relates to a diagonostic kit which comprises: 

(a) a pdynudeotide of the present invention, preferably tiie nucleotide sequence of SEQ ID NO: 1. or a fragment 
thereof: 

(b) a nudeotide sequence complementary to that of (a); 

45 (c) a polypeptide of the present inv^ention, preferably tiie polypeptide of SEQ ID N02 or a fragment tiiereof; or 
(d) an antibody to a pdypeptide of tfrie present invention, preferably to the polypeptkle of SEQ ID N02. 

[0041] It will be appreciated tiiat in any such Wt, (a), (b). (c) or (d) may comprise a substantial component. Such a Wt 
will be of use In diagnosing a disease or suspectabiiity to a.disease. particularly cancer, inflammatioa autoimmunity. 

50 allergy, astiima. rheumatoid arttiritis. CNS inflammation, cerebellar degeneration. Alzheimer's disease. ParWnswi's dis- 
ease, multiple sderosis, amylotrophic lateral sderosis. head if^ ury damage, and other neurdogical abnomiarrties, sep- 
tic shock, sepsis, stroke, osteoporosis, osteoarttiritis. ischemia reperfusion Irijury. cardiovascular disease, kidney 
disease. Kver disease, ischentic injury, myocardial infarction, hypotension, hypertension. AIDS, myelodysplastic syn- 
dromes and ottier hematdogic abnormalities, aplastic anemia, male pattern baldness, and bacterial, fungal, protozoan 

w and viral infections, amongst ottiers. 

[0042] The nudeotide sequences of the present invention are als valuable fbr chrom som identification. The 
sequence is specifically targeted to. and can hybridize witti. a particular I cation on an individual human chromosome. 
The mapping of relevant sequences to chromosomes according to tiie present invention is an inportant first step in cor- 
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relating those sequences with gene associated disease. One a sequence has been mapped to a precise chromosomal 
location, the physical position of the sequence on the chr mosome can he correlated with genetic map data. Such data 
are found in. for exanple. V. McKusicK Mendelian Inheritance in Man (available on-line through Johns Hopkins Univer- 
sity Welch Medical Ubrary). The relationship between genes and diseases that have been mapped to the same chro- 
5 mosomal region are then identified through linkage analysis (coinheritance of physically adjacent genes). 

[0043] The differences in the cDNA or genomic sequence between affected and unaffected individuals can also be 
determined. K a mutation is observed in some or all of the affected individuals but not in any normal incfividuals, then 
the mutation is likely to be the causative agent of the disease. 

[0044] The polypeptides of the Invention or their fragments or analogs thereof, or cells expressing them, can also be 
10 used as immunogens to produce antibodies immunospecifc for polypeptides of the present invention. The term "immu- 
nospecif ic" means that the antibodies have substantially greater affinity tor the polypeptides of the invention than their 
affinity for other related polypeptides in the prior art 

[0045] Antibodies generated against polypeptides of the present invention may be obtained by adndrdstering ttie 
polypeptides or epitope-bearing fragments, analogs or cells to an animal, preferably a non-human animal, using routine 
IS protocols. For preparation of monoclonal antflDodies, any technique which provides antibodies produced by continuous 
cell line cultures can be used. Examples include the hybridoma technique (KoWer, Q, and Milstein. C. Nature (1975) 
256:495-497). the trioma technique, tiie human B<ell hybridoma techrtque (Kbzbor ef a/... Immunology Today (1983) 
4:72) and the EBV-hybridonia technique (Cole et aJ., MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp. 77- 
96. Alan R. Liss, Inc.. 1985). 

20 [0046] Techniques for tiie production of single chain antibodies, such as those described in U.S. PateQt No. 4.946.778. 
can also be adapted to produce single chain antibodies to polypeptides of tiiis invention. Also, transgenic mice, or other 
organisms, induding other mammals, may be used to express humanized antibodies. 

[0047] The above-desatoed antibodies may be employed to isolate or to Identify dones expressing the polypeptide 
or to purify the polypeptides by affinity chromatography. 
2S [0048] Anttoodies against polypeptides of the present invention may also be employed to treat the Diseases, amongst 
others. 

[0049] In a further aspect, ttie present invention relates to genetically engineered soluble fusion proteins comprising 
a polypeptide of tfie present invention, or a fragment thereof, and various portions of the constant regions of heavy or 
light chains of immunoglobulins of various sutxlasses (IgG, IgM. IgA. IgE), Prefened as an immunoglobulin is the con- 

30 stant part of the heavy chain of human IgG. particularly IgGI . where fuaon takes place at ttie hinge region. In a partic- 
ular embodiment, ttie Fc part can be removed simply by incorporation of a cleavage sequence which can be cleaved 
with blood clotting factor Xa. Furttiermore. this invention relates to processes for the preparation of these fusion proteins 
by genetic engineering, and to the use thereof for drug screerting, diagnosis and therapy. A furtiier aspect of the inven- 
tion also relates to polynucleotides encoding such fusion proteins. Examples of fusion protein technology can be found 

35 In International Patent AppScation Nos. W094/29458 and W094/22914. 

[0050] Another aspect of the invention relates to a metfiod for inducing an immunological response in a mammal 
which comprises inoculating tiie mammal witfi a polypeptide of the present invention, adequate to produce antibody 
and/or T cell immune response to protect saki animal from the Diseases hereinbefore mentioned, amongst others. Yet 
another aspect of the invention relates to a method of inducing immunological response in a mammal which comprises. 

40 delivering a polypeptide of the present invention wa a vector directing expressfon of the polynucleotide and coding for 
the polypeptide in vivo In order to Induce euch an immunological response to produce antibody to protect said animal 
from diseases. 

[0051] A furtiier aspect of the invention relates to an immunologfcal/vaccine fomuilation (condition) which, when 
Introduced into a mammalian host, induces an immunological response in that mammal to a polypeptide of the present 

4S invention wherein the composition comprises a polypeptide or polynucleotide of the present invention. Hie vaccine for- 
mulation may further comprise a suitable can-ier. Since a polypeptide may be broken down in the stomach, it is prefer- 
ably administered parenlerally (for instance, sulxutaneous, intramuscular, intravenous, or intradermal irijection). 
f=dnnulations suitable for parenteral administration include aqueous and non-aqueous sterile Injectfon solutions which 
contain anti-oxidants, buffers, bacteriostats and solutes which render the formulation instonic with ttie Wood of tfie 

so recipient and aqueous and non-aqueous sterile suspensbns which may include suspending agents or thickening 
agenta The formulations may be presented in unit-Kiose or multi-dose containers, for exanple. sealed ampoules and 
vials and may be stored in a freeze-dried condition requiring only the addition of the sterfle liquid canier immediately 
prior to usa The vaccine formulation may also include adjuvant systems for enhancing the immunogenicity of the for- 
mulation, such as oil-in water systems and other systems known in the art The dosage wfll depend on tiie specific activ- 

55 ity of the vaodne and can be readily determined by routine experimentation. 

[0052] Polypeptides f tiie present invention are responsible for many biol gical functions, including many diseas * 
states, in particular tfie Diseases hereinbefore mentioned. It is therefore desirous to devise scr ening mettiocte to iden- 
trty compounds which stimulate or which inhibit the function of the polypeptide. Accordingly, in a further aspect, ttie 
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present invention provides for a method of screening compounds Id identify those which stimulate or wNch inh93tt the 
function of the polypeptide, tn general, agonists or antagonists may be emplc^ed for tha^peutic and prophylactic pur- 
poses for such Diseases as hereinbefbr mentioned. Compounds may be identified fr m a variety of sources, for exam- 
ple, cells, cell-free preparations, chemical libraries, and natural product mixtures. Such agorasts. antagonists or 
s inhibitors so-identified may be natural or mocfif ted substrates, ligands. receptors, enzymes, etc.. as the case may be. of 
the polypeptide: or may be structural or functional mimetics thereof (see Coligan et a/.. Current Protocols in 
Immunology 1(2):Chapter 5 (1991)). 

[0053] The screening melhod may simply measure the binding of a candidate compound to the polypeptide, or to ceils 
or membranes bearing the polypeptide, or a fusion protein thereof by means of a label directly or indirectly associated 

io with the candidate corrpound. Alternatively, the screening method may invotve competition with a labeled conpetitDr. 
Further, these saeening methods may test whether ^e candidate compound results in a signal gmerated by activation 
or inhibition of the polypeptide, using detection systems appropriate to the cells bearing the polypeptide. Inhibitors of 
activation are generaDy assayed in the presence of a known agonist and the effect on activation by the agonist tsy tiie 
presence of the cancfidate compound is observed. Cksnstitutively active polpypeptides may be employed in screening 

15 methods for inverse agonists or inhbitors, in the absence of an agonist or inhibitor, by testing whether the candidate 
compound results in inhibition of activation of the polypeptide. Further, the screening methods may simply comprise the 
steps of mixing a candidate compound with a solution containing a polypeptide of the present invention, to form a mix- 
ture, measuring HTHBZ47 activity In the mixture, and comparing the HTHBZ47 activity of the mixture to a standard. 
Fusion proteins, such as those made from Fc portion and HTHBZ47 polypeptide, as hereinbefore described, can also 

20 be used for high-throughput screening assays to identify antagonists for the polypeptide of the present invention (see 
D. Bennett et al„ J UcA Recognition. 8:52-58 (1995); and K Johanson a/.. J Biol Chem, 270(1 6):9459-947l (1995)). 
[0054] The polynucleotides, polypeptides and antbodies to the polypeptide of the present invention may also be used 
to configure screening methods for detecting the effect of added compounds on the production of mRNA and polypep- 
tide in cells. For example, an ELISA assay may be constructed for measuring secreted or cell associated levels of 

25 polypeptide using monoclonal and polyclonal antibodies by standard methods known in the art. This can be used to dis- 
cover agents which may Inhibit or enhance the production of polypeptide (also called antagonist or agonist respec- 
tively) from suitatily manipulated cells or tissues. 

[0055] The polypeptide may be used to identify membrane bound or soluble receptors, if any. through standard recep- 
tor binding techniques known in the art These include, but are not limited to. ligand binding and crosslinking assays in 

30 which the polypeptide is labeled witii a radioactive isotope (for instance. ^^^1), chemically modified (for instance, bfoti- 
nylated). or fosed to a peptide sequence suitable for detection or purification, and incubated with a source of the puta- 
tive receptor (cells, cell membranes, cell sopernatants. tissue extracts, bodily fluids). Other methods include biophysical 
techniques such as surface plasmon resonance and spectroscopy. Thiase screening methods may also be used to iden- 
tify agonists and antagonists of the polypeptide which compete with the binding of the polypeptide to its receptors, if 

35 any Standard mefliods for conducting such assays are well understood in the art 

[0056] Exanples of potential polypeptide antagonists include antibodies or, in some cases, oligonucleotides or pro- 
teins which are closely related to the ligands. substrates, receptors, enzymes, etc.. as the case maybe, of the polypep- 
tide, e.g.. a fragment of the ligands, substrates, receptors, enzymes, etc.; or small molecules which bind to the 
polypetide of the present invention but do not elicit a response, so that the activity of the polypeptide is prevented. 

40 [OO^ Thus, in another aspect, the present invention relates to a screening kit for Identifying agonists, antagonists, 
ligands. receptors, sitetrates, enzymes, etc. for polypeptides of the present invention; or compounds whtoh decrease 
or enhance the production of such polypeptides, wfiich comprises: 

(a) a polypqstide of the present inventfon; 
4B (b) a recombinant cell expressing a polypeptide of the present Invention; 

(c) a cell membrane expressing a polypeptide of the present invention: or 

(d) antitxxJy to a polypeptide of the present invention; 
whfoh polypeptide is preferably that of SEQ ID N0:2. 

50 [0058] It wiU be appreciated that m any such kit (a), (b), (c) or (d) may comprise a sid^stantial component. 

[0059]. It will be readily appreciated by the skilled artisan that a polypeptide of tiie present iriventton may also be used 
in a method for the structure-based design of an agonist antagonist or inhibitor of the polypeptide, by: 

(a) determining in the first instance the three^imensional structure of the polypeptide; 
ss (b) deducmg the three<iim&isional structure for the likely reactive or binding site(s) of an agorvst. antagordst or 
inhfoitor; 

(c)synthesingcandklat compounds that ar predicted to bind to or react with the deduced binding or reactive site; 
and 
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(d) testing whetier the candidate connpounds are indeed agonists, antagonists or inhibitors. 
It will be further appreciated that this will normally be an interative process. 

[0060] In a further aspect, th present invention provid s m thods of treating abnormal conditbns such as. for 
5 instanc . cancer, inflammation, autoimmunity, allergy, asthma, rheumatoid arthritis. CNS inflammation, cerebellar 
degeneration. Alzheimer's disease. ParKinson*^ disease, nujitiple sclerosis, amytotrophic lateral sderosis. head injury 
damage, and other neurological abnormalities, septic shock, sepas, stroke, osteoporosis, osteoarthritis, ischemia 
reperfusion injury, cardiovascular disease, kidney disease, fiver disease, ischemic injury, myocardial infarction, hypoten- 
sion, hypertension. AIDS, myelodysplastic syndromes and other hematologic abnonnafities. aplastic anemia, malepat- 
10 tern baldness, and bacterial, fungal, protozoan and viral infections, related to either an excess of, or an under- 
expression of, KrHBZ47 polypeptide activity. 

[00611 Iff the activity of the polypeptide is in excess, several approaches are available. One approach comprises 
eulministering to a aibject in need thereof an inhibitor compound (antagonist) as hereinabove described, optionally in 
combination vwith a pharmaceutically acceptable earner, in an amount effective to inhtoit the function of the polypeptide. 

IS such as, for example, by blocWng the binding off ligands. substrates, receptors, enzymes, etc.. or by inhibiting a second 
signal, and thereby alleviating the abnormal condition. In another approach, soluble forms of the polypeptides stiD capa- 
ble of binding the ligand. sii>strate. enzymes, rec^Jtors. etc. in competition with endogenous polypeptide may be 
administered, lypical examples off such competitors include fragments of the HTHB247 polypeptide. 
[0062] In still another approach, expression of the gene encoding endogenous HTHBZ47 polypeptide can be inhibited 

20 using expression blockino techniques. Known such techniques involve the use of antisense sequences, either internally 
generated or separately administered (see. for example, O'Connor, J N&jnochem (1991) 56:560 in OBgodeoxynude- 
otides as Antisense Inhibitors of Gene Expression. CRC Press, Boca Raton. FL (1988)). AKernatively, oligonucleotides 
which form triple helices with the gene can be supplied (sea for example. Lee et aL. Nucleic Acids Res (1 979) 6:3073; 
Cooney et af., Sdence (1988) 241:456; Dervan et at., Sdence (1991) 251:1360). These oligomers can be adminis- 

25 tered per se or the relevant oligomers can be expressed in vivo. 

[0063] For treating abnormal conditions related to an under-expression of HTHB247 and its activity, several 
approaches are also available. One approach comprises administering to a subject a ttierapeutically effective amount 
of a compound which activates a polypeptide of the present invention. Le., an agonist as described above, in combina- 
tion with a pharmaceutically acceptable carrier, to thereljy alleviate the abnormal condition. Alternatively, gene therapy 

30 may he employed to effect ttie endogenous production of HTHBZ47 by the relevant cells in the subject For example, a 
polynucleotide of the invention may be engineered for expression in a replication defective retroviral vector, as dis- 
cussed abova The retroviral expression construct may then be isolated and introduced into a packaging cell trans- 
duced witii a retroviral plasnrud vector containing RNA encodoig a polypeptide of the present invention such that tfie 
packaging cell now produces infectious viral particles containing the gene of interest These producer cells may be 

35 administered to a subject for engineering ceils In vivo and expression of the polypeptide in wVo. For an overview of 
gene therapy, see Oiapter 20, Gene Therapy and other Molecular Genetic-teased Therapeutic Approaches, (and refer- 
ences cited therein) in Human Molecular Genetics, T Strachan and A P Read. BIOS Scientific PubOshers Ltd (1996). 
Anottter approach is to administer a therapeutic amount of a polypeptide off the present invention in combination witti a 
suitable pharmaceutical can-ier. 

40 [0064] In a forlher a^ect, the present Invention provides for pharmaceutical compositions comprising a therapeuti- 
cally effective amount of a polypeptide, such as the soluble form of a polypeptide of the present Invention, ago- 
nist/antagonist peptide or small mdecule compound, in combination witti a pharmaceutically acceptable canier or 
exdpienl Such carriers include, but are not limited to. saline, buffered saline, dextrose, water, glycerol, ethand. and 
combinations thereot The invention further relates to pharmaceutical packs and kits comprising one or more containers 

46 filled with one or more of the ingredients off ttie aforementioned compositions off the invention. Polypeptides and ottier 
compounds off the present invention may be employed alone or fo conjunction with otiier compounds, such as therapeu- 
tic compourKls. 

[0065] The composition will be adapted to the route of administration, tor instance by a systemic or an oral route. Pre- 
ferred forms of systemic administration include injection, typically by intravenous injection. Ottier injection routes, such 

so as subcutaneous, intramuscular, or inti^peritoneal, can be used. Alternative means for systemic adminisbBtion include 
transmucosai and transdermal administration using penetrants such as txle salts or fusidic acids or other detergents. In 
addition, iff a polypeptide or ottier compounds of ttie present invention can be formulated in an enteric or an encapsu- 
lated formulation, oral administration may also be possible. Administiation of ttiese compounds may also be topical 
and/or localized, in ttie form of salves, pastes, gels, and ttie like. 

55 [0066] The dosage range required depends on tfie choice of peptide or ottier compounds off tfie present inv^ion, 
th rout off administrati n,thenatur ffth formulati n. the nature ftfi subject's condition, and the judgm ntofttie 
attending practitioner. SuitabI dosages, however, are in ttie range of 0,1-100 jtg/kg of subject Wide variations in ttie 
needed dosage, however, ar to be expected in view off ttie variety off compounds available and the difflering efffidencies 
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of various routes of adrranistration. For example, oral adnrvnistration would be expected to require higher dosages than 
administration by intravenous injection. Variations in these dosage levels can be acQusted using starriard empirical rou- 
tines for optimization, as is weU understood in the art. 

[0067] P lypeptid s used in treatment can also be generated ndogenously In the subject in treatment modaBties 
5 often referred to as "gene therapy" as described above. Thus, for example, cells from a subject may be engineered wth 
a polynucleotide, such as a DNA or RNA, to encode a polypeptide ex vm, and for example, by the use of a retroviral 
plasmid vector. The cells are then introduced into the subject 

[0068] Polynudeotide and polypeptide sequences form a valuable iitformation resource with which to identify further 
sequences of similar homology. This is most easily facilitated by storing the sequence in a compute- readable medium 

10 and then using the stored data to search a sequence database using weU known searching tools, such as GCC. Accord- 
ingly, in a further aspect the present invention provides for a cortputer readable medium having stored thereon a poly- 
nudeotide comprfeing the sequence of SEQ ID NO:1 and/or a polypeptide sequence encoded thereby. 
[0069] The following definitions are provided to facilitate understanding of certain terms used frequently hereinbefore, 
[0070] -Antibodies" as used herein Indudes polydonal and monodonal antibodies, chimeric, single chain, and 

}5 humanized antibodies, as well as Fab fragments, induding the pnaducts of an Fab or other immunoglobuDn expression 
library. 

[0071 1 "Isolated" means altered "by the hand of man" from the natural state. If an Isolated" composition or substance 
occurs In nature, it has been changed or removed from its original environment or both. For exanple, a polynucleotide 
r a polypeptide naturally present in a living animal is not "isolated." but the same polynudeotide or polypeptide sepa- 
20 rated from the coexisting materials of its natural state is "isolated*, as the term is employed herein. 

[0072] "Polynudeotide" generaOy refers to any polyribonucleotide or polydeaxribonudeotide. wWch nray be unmodi- 
fied RMA or DNA or modified RNA or DMA. "Polynudeotides" indude, without limitation, single- and double-stranded 
DNA. DNA that is a mixture of single- and double-stranded recpons. single- and douWe-stranded RNA. and RNA that is 
mixture of single- and double-stranded regions, hybrid molecules comprising DNA and RNA that may be single- 
ts stranded or, more typically, double-stranded or a mixture of single- and double-stranded regions. In addition, "polynu- 
cleotide" refers to triple-stranded regions comprising RNA or DNA or both RNA and DNA. The temi "polynudeotide" 
also Indudes DNAs or RNAs containing one or more modified bases and DNAs or RNAs with backbones modified for 
stability or for other reasons. *Modif led" bases include, for example, tritylated ftsases and unusual bases such as inosine. 
A variety of modifications may be made to DNA and RNA; thus, "pdynucleotide" embraces chemically, enzymatically 
30 r metabolicaOy modified forms of polynudeotides as typically found in nature, as weU as the chemical forms of DNA 
and RNA characteristic of viruses and cells. "Polynucleotide" also embraces relatively short polynudeotides, often 
referred to as oligonudeotides. 

[0073] "Polypeptide" refers to any peptide or protein comprising two or more amino acids joined to each other by pep- 
tide bonds or modified peptide bonds, i.e.. peptide isosteres. Tolypeptide" refers to both short chains, commonly 

35 refeffed to as peptides, oOgopeptides or oligomers, and to longer chains, generally referred to as proteins. R)lyp^tides 
may contain amino acids other than the 20 gene-encoded amino acids. "Pdypeptides" include amino add sequences 
nfxxlified either by natural processes, such as post-trandational processing, or by chemical modification techniques 
which are well known in the art Such modifications are well described in basic texts and in more detailed monographs, 
as well as in a voluminous research literature. Modifications may occur anywhere in a polypeptide, induding the peptide 

40 baddsone, the amino add side-chains and the amino or carboxyl termini. It will be appredated that the same type of 
modification may be present to the same or varying degrees at several sites In a given polypeptide. Also, a given 
polypeptide may contain many types of modifications. Polypeptides may be branched as a result of ubiquitination, and 
they may be cydic. with or vvithout branching. Cydic. tjranched and branched cycfic polypeptides may result from post- 
translation natural processes or may be made by synthetic methods. Modifications indude acetylation, acylation, ADP- 

45 ribosylation, amidation, covalent attadunent of flavin, covalent attachment of a heme moiety, covalent attachment of a 
nudeotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent attaclwent of phosphoti- 
dyUnositol. cross-linking, cydization. disulfide bond formatioa demethylation. formation of covalent cross-links, forma- 
tion of cystine, formation of pyroglutamate, formylation. gamma-carboxylation. glycosylation, GPI anchor formation, 
hydroxylation. iodination. methylation, mynstoylation, oxklation. protedytk; processing, phosphorylation, prenyiation. 

50 racemization. selenoylation, sulfetion. transfer-RNA mediated addition of amino adds to proteins such as arginylation! 
and ubiquitination (see^ for instance. PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES. 2nd Ed., T. E. 
Creighton. W. H. Freeman and Company. New York. 1993; WoW. F.. Post-tiranslational Protein Modifications: Perspec- 
tives and Prospects, pgs. M 2 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS. B. C. Johnson, 
Ed.. Academic Press. New York. 1983; Seifter ef a/.. "Analysis for protein modifications and nonprotein cofactors", Mef/i 

55 Enzymol (1990) 182:626-646 and Rattan et aL. -Protein Synthesis: Post-translational Modifications and Aging" Ann 
A//AcadSd (1992) 663:48-62). 

[00741 "Variant" refers to a polynudeotide or polypeptide thai differs from a reference polynude tide r pdypeptide, 
but retains ess^al properties. A typical variant of a polynudeotide differs in nudeotide sequence from another, refer- 
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enc polynucleotide. Changes in the nucleotide sequence of the variant may or may not alter the amino acid sequence 
of a polypeptide encoded by the reference polynudeotida Nucleotide changes may result in amino acid sul)stitutions. 
additbns. deletions, fusions and truncations in the polypeptide encoded by the reference sequence, as discussed 
below. A typical variant of a polypeptide differs in amino acid sequence from another, reference polypeptkle. Generally, 
differences are limited so that the sequences of the reference polypeptide and the variant are closely similar overall and! 
in many regions, identical. A variant and reference polypeptide rray differ in arrvno acid sequence by one or more sub^ 
slitutions, additions, deletions in any combination. A sii)stituted or inserted amino acid residue may or may not be one 
encoded by the genetic code. A variant of a polynucleotide or polypeptide may be a naturafly occuning such as an 
allelic variant or it may be a variant that is not known to occur naturally. Non-naturally occuning variants of polynucle- 
otides and polypeptides may be made by mutagenesis techniques or by direct synthesis. 

[0075] 'Identity" is a measure of the Identity of nucleotide sequences or amino add sequences. In general, the 
sequ«ices are aligned so that the highest order match is obtained. "Identity" perse has an art-recognized meaning and 
can be calculated using published techniques (see, e.g.: COMPUTATIONAL MOLECULAR BIOLOGY, Lesk. A.M-, ed., 
Oxford University Press, New Yoric. 1988; BIOCOMPUTING: INFORMATICS AND GENOME PROJECTS. Smith. b.W^! 
ed.. Academic Press. New York, 1993; COMPUTER ANALYSIS OF SEQUENCE DATA, PART I, Griffin, A.M.. and Grif- 
fin, H.G.. eds,. Humana Press. New Jersey, 1994; SEQUENCE ANALYSIS IN MOLECULAR BIOLOGY, von Heinje. G.. 
Academic Press. 1987; and SEQUENCE ANALYSIS PRIMER. Qrtoskov, M. and Devereux, J., eds., M Stockton Press! 
New Yoric, 1 991 ). yvhlle there exist a number of methods to measure Identity between two polynudeotide or polypeptide 
sequences, the term 'identity" is wefl known to ^lled artisans (CariOo, H„ and Upton. D., SIAM J Applied Math (1988) 
48:1073). Methods commonly employed to determine identity or similarity between two sequences tndude. but are not 
limited to, those disdosed in Guide to Huge Computers. Martin J. Bishop, ed., Academfc Press, San Dfego, 1994, and 
Carillo, H.. and Upton. D.. SIAM J Applied Math (1988) 48:1073. Methods to determine identity and similarity are cod- 
ified in computer programs. Prefen'ed computer program methods to determine identity and similarity between two 
sequences indude. but are not limited to, QCQ program package (Devereux. J., et al.. Nucleic Adds Research (1984) 
12(1):387), BLASTP. BLASTN, and FASTA (Atschul. S.F. ef a/.. J Molec Biol (1990) 215:403). 
[0076J By way Of example, a polynucleotide sequence of the present Invention may be Identical to the reference 
sequence of SEQ ID NO: 1 , that is be 100% klentical. or it may include up to a certain integer number of nudeotide alter- 
atkMis as compared to tiie reference sequence. Such alteratfens are selected from the group consisting of at least one 
nudeotide deletion, substitution, induding transition and transversion, or Insertion, and wherein said alterations may 
occur at ttie 5' or 3* terminal positions of the reference nudeotide sequence or anywhere between those terminal posi- 
tions, interspersed either individually among the nudeotides in the reference sequence or in one or more contiguous 
groups witiiin tiie reference sequence. The number of nudeotide alterations is determined by mJtiplying the total 
number of nudeotides in SEQ ID N0:1 by the numerical percent of the respective percent identity(divided by 100) and 
subtracting that product from said total number of nudeotides in SEQ ID N0:1, or: 

nn^Xn-(Xn*y), 

wherein n^ is the number of nudeotide alterations, is tiie total number of nudeotides in SEQ ID NO: 1 , and y is 0.50 
for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%. 0.85 for 85%, 0.90 for 90%. 0.95 for 95%. 0.97 for 97% or 1.00 for 
100%. and wherein any non-integer product of Xn and y Is rounded down to the nearest Integer prior to subtracting it 
from Xp. Alterations of a polynudeotide sequence encoding the pdypeptide of SEQ ID N0:2 may create nonsense, mis- 
sense or frameshift mutations in this coding sequence and tfiereby alter the polypeptide encoded by the polynudeotide 
following such alterations. 

[00771 SimHarly. a polypeptide sequence of the present invention may be identical to the reference sequence of SEQ 
ID N05. ttiat is be 100% identical, or it may Include up to a certain integer number of sxrim acid alterations as com- 
pared to the reference sequence such that tfie % identity is less than 100%. Such aHerations are selected from the 
group consisting of at least one amino acid deletion, substitution, induding consen^tive and non-conservative substi- 
tution, or insertioa and wherein said alterations may occur at tiie amino- or carboxy-tenrtinal positions of the reference 
polypeptide sequence or anywhere between those terminal poations. Interspersed either indMdually among the amino 
apds in ttie reference sequence or in one or more contiguous groups wittiin the reference sequence. The number of 
antino add alteratiois for a given % identity is detemtined by multiplying the total number of amino adds In SEQ ID 
N05 by the numerical percent of ttie respective percent identity(divided by 100) and then subtracting that product from 
said total number of amino acids in SEQ ID NO:2. or: 



na^a-(Xa*y). 



11 



EP 0 911 399 A2 



wherein is the number of amino acid alteratione, is the total number of anuno acids in SEQ ID N0:2. and y is, for 
instance 0.70 for 70%. 0.80 for 80%. 0.85 for 85% etc.. and wherein any non-integer product of and y is rounded 
down to the nearest integer prior to subtracting it from Xq. 

[0078] . "Fusion proton" refers to a protein encoded by two. often unrelated, fused genes or fragments thereof. In ne 
5 example. EP-A-0 464 discloses fusion proteins comprising various portions of constant region of immunoglobulin mol- 
ecules together with another human protein or part thereof. In many cases, employing an immunoglotwilin Fc region as 
a part of a fusion protein is advantageous for use in therapy and diagnosis resulting in, for exanTpIs, improved pharma- 
cokinetic properties [see. e.g.. EP-A 0232 2621- On the other hand, for some uses it would be desirable to be able to 
delete the Fc part after the fusion protein has been expressed, detected and purified. 
10 [0079] All publications, including but not limited to patents and patent applications, dted in this specification are herein 
incorporated by reference as if each individual publication were spedficaOy and individually indicated to be incorporated 
by reference herein as though fully set forth. 
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SEQUENCE INFORMATION 
SEQIDNO:! 

CTCfflCCCTCCTCCCATGGCCGCCCCCX5G<mx:CC»3^ 
ACTGACXSGCCCATGGCGCCGCCAGCCGCCCGCCTCGCCCTXKn'C^ 
CX:GCGCCTAGCCCCGGCCr(XjXK:CCCGGACCCGAGTGlTTCAa^ 
ACTGGACAGCACTACaUlGGCGGGAAGCCATGTCTGTTTTGGAA 

AATACCCCAACGGTAGTGGGGGCCTGGGTGAGCACAACTATTGCAGAAATCCAGATGG 

ACGTGAGCCCCTGGTGCTATGTGGCAGAGCACGAGGATOGTGTCTACnXSC^^ 

AGATGCCTGGAAACCITGGCTOCTACAAGGATCATGGAAACa:^ 

ACAAACrCACCATACy\AACTTGCATCAGTTTTTGTCX3GAGTCAGAGGCT 

ATGCTTGCTTCnXSTGGAAACAATCCTGATTACTGGAAGTACGGGGAGGC^ 

GCTTCGGGGATCACACCXIAACCCTGTGGTGGayVTGGCAGGATCATCCT 

CCACGGGGAGGGTCTGCTACTGGACCATCCGGGTTCCGGGGGCCTCCCA 

ACATCAGGGACTaMCGGACATGGTGGAGCTTCTGGATOGCTACACCa^ 

GGAG<X:GCCaCCTCTGTCCTTC»ACGTCTCTCTaaACTTO^^ 

AGGCCCAGaaATTTGCTGTTTTATACCAAGCCXSTCAAGaAAaAACTGCa^C^^ 

CCGCTGTCAACCyWGACGGTGGCCGAGGTGATCA<X3GAGCAGGCCAACCTC^^ 

AAOTCCTCTATGTCATaVCavCCAGCCCCAGCCACCCACCTCA^ 

CAACTCTCCTCATCCTCyvCAGTCACAGCCATTGTAGCAAAGATACTTerc 

TTCCTGCnrrcAGGGGACCTTAGGGATTGTCATCAACCAGGGACTTCGGGGGAAATCT^ 

CTTCCACTTCAATTTC»TCTTTAAGAAGAAACTCAAGGGTCAGAGT 

GCAATCCCCTTGTGAGTGACTAAAAACCCCACTGTGCCTAGGACTTGAGGTCCCTCT^^ 

TOGTCAACCTCTCCTGTGGTTCTTCTCTGACAGACTCTTCCCCTCCTCTrc 

CCTCCTCCTACAGACrAGGAAGAGGCACCCTGCnraCX:AC3GGCaiGGa^ 

GCACTTAGGAGAGAGACTCAAAGCCCTGGGCCCGGCCCrcrcn^XyiTCrrCT^^ 

TGTCAGGACAGTGAGGCrrGAGATGAaVGAGGTGGTCATGGCTt3GCACAG<^^ 

ATTCTAGATGGCTGTCJVGGTGGTGGGTAGCTTTAGTTACATTGAATTTTTC^ 

SEQIDNO:2 

MAPPAAMiALLSAAALTLAARPAPSPGLGPQPECFTANGADYRGTQNWTALQGGKPCLFWNOT 

GSGGLGEHNYCRNPDGDVSPWCYVABHEDGVYWKYCEIPACQMPGiniGCYKDHGNPPPLTGT^ 

SFCRSQRFKPAGHBSGYACFa»INFDyW]CyGEAASTECllSVCFGOIITQPOGGDGRIILFDTLVGA(^ 

VVYSPDFPDTTATGRVCyWTIRVPGASHIHFSFPLFDIRDSADMVELLDGYTHRVIJlR^^ 

VILYFFSDRINQAQGFAVLYQAVKBBLPQERPAVNQTVABVITEQANIjSVSAARSSKVLY 

VI TTSPSHPPQTVPKWTVYGIJVTLIiIl-TVTAI VAKILLHVTFKSHRVPASGDLlOK^iQPGT^ IFYKPSTS 

ISIFKKKLKGQSQQDDRKPLVSD 

SEQI[DNO:3 

GGCACGAGCTGGACyVGCACTACaUlGGCGGGAAGCCATOTCTGTTTTGC^^ 
ACTCTGAAATACCX:CAACGGTAjOTGOGGGC(:rrGGGTGAGGAC^ 
CCCTGGTCCTATGTGGCAGAQCACGAGGATGGTGTCTACTOQAAOTACTQT^ 
GGAAACCTTGGCTGCTACy^GGATCATGGAAACCCACCTCCTCTAACTGGC^ 
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ACCATACyUUlCTTGCATCAGTTTTTGTCGGAGTCAGAGGTTOUVGTTO 

TTCTGTGGAAACAATCCTGATTACTGGAAGTA<X«KX3AGGCAGCM 

GATCACACXiaulCCCTGTGGTGGCGATGGCAGGATCATCCTCTTTGATACTCTC 

TACTCAGCCATGTCirCTGTGGTCTATTCCCCTGACTTCCCCC^ 

ACCATCCGGGTTCCGGGGGCCTCCCACATCCACTTCAGCTTCCCCCTAT^ 

GTGGAGCTTCrGGATGGCrACACCCACX:GTGTCCTAGCCCGCTTCCACGG^^ 

AACGTCTCTCTGGACnTCGTCATCTTGTATTTCTTCTCTO 

TACCAAGCCGTCAAGGAAGAACTGCCACAGGAGAGGCCCGCTGTCAA^ 

GCAGGCCAACCTTCAGTGTTCAGCGCTTCCCGGTCTCCTCAAAGTCCTAT^ 

S£QIDNO:4 

GTSWTAIiQGG KPCLFWNETF QHPYNTLKYP NGSGGLGBHN YCRNPDGDVS PWCTYVAKHED 

OVYWKYCEIP ACQMPONLGC YKDHGNPPPIi TGTIKTSNKL TIQTCISPCR SQRPKPAGME 

SGYACFCGNN PDYWKYGBAA STECNSVCFG DHTQPCGGDG RIILFDTLVG ACGGNYSAMS 

SWYSPDFPD TYATGRVCYW TIRVPGASHI HFSFPLFDIR DSADMVELLD GYTHRVLARF 

HGRSRPPLSF^NVSLDFVILY FFSDRINQAQ GFAVLYQAVK BELPQERPAV NQTVABVDHG 
AGQPSVFSAS RSPQSPIMCH H 
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SEQUENCE LISTING 

^ (1) GENERAL INFORMATION 

(i) APPLICANT 

(A) NAME: SMITHKLINE BEECHAM CORPORATION 

(B) STREET: ONE FRANKLIN PLAZA 

(C) CITY: PHILADELPHIA 

(D) STATE OR PROVINCE: PENNSYLVANIA 

(E) COUNTRY: USA 

(F) POSTAL CODE: 19103 

To 

(ii) TITLE OF THE INVENTION: A KRINGLE- RELATED CLONE, 

HTHB247 

20 

(iii) NUMBER OF SEQUENCES: 4 

(iv) COMPUTER-READABLE FORM: 
(A) MEDIUM TYPE: Diskette 
(E) COMPUTER: IBM Compatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 

(V) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: TO BE ASSIGNED 

(2) INFORMATION FOR SEQ ID N0:1: 

35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1875 base pairs 

(B) TYPE: nucleic acid 
^ (C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

46 

(xi) SEQUEl^CE DESCRIPTION: SEQ ID N0:1: 

CTCGCCCTGC TCCCATGGCC GCCCCCGGCT CCCCGCGCTG CCCCCTTTAC CCCGGGCCGC 60 

SO GCCCCGGGGC CCCGCACTGA CGGCCCATGG CGCCGCCAGC CGCCCGCCTC GCCCTGCTCT 120 

CCGCCGCGGC GCTCACGCTG GCGGCCCGGC CCGCGCCTAG CCCCGGCCTC GGCCCCGGAC 180 

CCGAGTGTTT CACAGCCAAT GGTGCGGATT ATAGGGGAAC ACAGAACTGG ACAGCACTAC 240 
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5 



10 



IS 



20 



30 



35 





\3\^\*n L \3 Llv X \J 


ill LUOAACO 


AGACTTTCCA 


GCATCCATAC 


AACACTCTGA 


300 


t\t\ 1 V^M/a 




Olal^V^ 1 Ouur X Vj 


AGCACAACTA 


TTGCAGAAAT 


CCAGATGGAG 


360 






PTPPPapa^o 


ACvoAGbAxGG 


TGTCTACTGG 


AAGTACTGTG 


420 




T PP AC A Tfl 


ppTPPa a a/^o 


TTvsGCTGCTA 


CAAGGATCAT 


GGAAACCCAC 


480 


CTrCTCTAAr* 


THflPAPCAf^T 

i U\3Li-l^^^AV3 X 


zi a a a t^fprr' a 

AAAA'-.lj 1 l^V^iA 


Ak# AAAC TC AC 


CATACAAACT 


TGCATCAGTT 


540 


TTTCTCCfiAH 

J* X 1 V7 J. VioWXViJ 


TPA'^AflflTTP 
X V. r\\jt\\j \3 X 1 ^ 


AAV> 1 i i IjV^ Xis 


AT uvy AG T C 


AGGCTATGCT 


TGCTTCTGTG 


600 


GAAACAATCC 


TflATTAPT^;f2 


A Am* AP<^ /If^P 


a a a 


TACCGAATGC 


AACAGCGTCT 


660 




TPAPAPPPAA 


PPPIVSTI'IPTP 


uV'VsA L VjGCAG 


GATCATCCTC 


TTTGATACTC 


720 




PT^I*^/^PTPPP 


a ap*pa/^*rr«a^ 

AA^^ X ALr r(.^Al3 


IV m /*^<iv 

CCAT GT CT TC 


TGTGGTCTAT 


TCCCCTGACT 


780 




r»»p n •P/7PP1V Pr* 


pp^ a ^^/^ »p^«p 
(jljLiACxUij X Cx 


GCTACTGGAC 


CATCCGGGTT 


CCGGGGGCCT 


840 




\« X X X 1 ^ 




ACATCAGGGA 


CTCGGCGGAC 


ATGGTGGAGC 


900 


TT r"t» /tir* a T nr* 


PT IV a ^ r**^ h 


CGTGTCCTAG 


CCCGCTTCCA 


CGGGAGGAGC 


CGCCCACCTC 


960 




^OXWi. iC'Xkv 


GaCTTCGTCA 


TCTTGTATTT 


CTTCTCTGAT 


CGCATCAATC 


1020 


i 


A TTTPPTPTT 
A X X X v>%^ X V> I X 




CCGTCAAGGA 


AGAACTGCCA 


CAGGAGAGGC 


1080 




pp a «*' a rr*^ T 1** 


OCCQaACrCrX GA 


TCACGGAGCA 


GGCCAACCTC 


AGTGTCAGCG 


1140 




V. X^^AAAuXL' 




TCACCACCAG 


CCCCAGCCAC 


CCACCTCAAA 


1200 




ATCIA'^AriTP 
A XooAii* AL9 X L< 


•p a •Tpp'ppi'p/* 


CAACTCTCCT 


CATCCTCACA 


GTCACAGCCA 


1260 




CATBPTTPTfZ 
un L n,v> X i 1 V9 


PAPPTPapa*p 


TCAAATCXCA 


TCGTGTTCCT 


GCTTCAGGGG 


1320 


Ar*^^TTA/^*7/^a 


TTPTPaTPa a 
i 1 la 1 A 1 L^AA 


t-L. ACsCsGAC xT 


CGGGGGAAAT 


CTGGAGCATT 


TTTTACAAGC 


1380 




AAi. X 1 ivL.Ai 


♦p'p'pa a/^a a/^a 
1 X xAAvaAAlsA 


AACTCAAGGG 


TCAGAGTCAA 


CAAGATGACC 


1440 


GCAATCCCCT 


X U X U AU X ljAl« 


TAA AAAPPPP 
1 AAAAAl«L>L>C 


ACTGTGCCTA GGACTTGAGG TCCCTCTTTG 


1500 


AGCTCAAGGC 


TGCCGTGGTC 


AACCTCTCCT 


GTGGTTCTTC 


TCTGACAGAC 


TCTTCCCCTC 


1560 


CTCTCCCTCT 


GCCTCGGCTC 


TTCGGGGAAA 


CCTCCTCCTA 


CAGACTAGGA 


AGAGGCACCC 


1620 


TGCTGCCAGG 


GCAGGCAGAG 


CTGGATTCCT 


CCTGCTTCAT 


CGATTGCACT 


TAGGAGAGAG 


1680 


ACTCAAAGCC 


ctgggccx:gg 


CCCTCTCTGC 


ATCTCTCTCT 


GATCTAGCT A GCAGTGGGGG 


1740 


TGTCAGGACA 


GTGAGGCTGA 


GATGACAGAG 


GTGGTCATGG 


CTGGCACAGG 


GCTCAGGTAC 


1800 


ATTCTAGATG 


GCTGTCAGGT 


GGTGGGTAGC 


TTTAGTTACA 


TTGAATTTTT 


CTTGCTTCTC 


1860 


TATTTTTGTC 


CACAC 










1875 



(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 458 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

50 

Met Ala Pro Pro Ala Ala Arg Leu Ala Leu Leu Ser Ala Ala Ala Leu 
15 10 15 
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Thr Leu Ala Ala Arg Pro Ala Pro Ser Pro Gly Leu Gly Pro Gly Pro 

20 25 30 

Glu Cys Phe Thr Ala Asn Gly Ala Asp Tyr Arg Gly Thr Gin Asn Trp 

35 40 45 

Thr Ala Leu Gin Gly Gly Lys Pre Cys Leu Phe Trp Asn Glu Thr Phe 

50 55 60 

Gin His Pro Tyr Asn Thr Leu Lys Tyr Pro Asn Gly Ser Gly Gly Leu 
65 70 75 80 

Gly Glu His Asn Tyr Cys Arg Asn Pro Asp Gly Asp Val Ser Pro Trp 

85 90 95 

Cys Tyr Val Ala Glu His Glu Asp Gly Val Tyr Trp Lys Tyr Cys Glu 

100 105 110 

lie Pro Ala Cys Gin Met Pro Gly Asn Leu Gly Cys Tyr Lys Asp His 

115 120 125 

Gly Asn Pro Pro Pro Le*;^ Thr Gly Thr Ser Lys Thr Ser Asn Lys Leu 

130 135 140 

Thr He Gin Thr Cys lie Ser Phe Cys Arg Ser Gin Arg Phe Lys Phe 
145 150 155. 160 

Ala Gly Met Glu Ser Gly Tyr Ala Cys Phe Cys Gly Asn Asn Pro Asp 

165 170 175 

Tyr Trp Lys Tyr Gly Glu Ala Ala Ser Thr Glu Cys Asn Ser Val Cys 

180 185 190 

Phe Gly Asp His Thr Gin Pro Cys Gly Gly Asp Gly Arg He He Leu 

195 200 205 

Phe Asp Thr Leu Val Gly Ala Cys Gly Gly Asn Tyr Ser Ala Met Ser 

210 215 220 

Ser Val Val Tyr Ser Pro Asp Phe Pro Asp Thr Tyr Ala Thr Gly Arg 
225 230 235 240 

Val Cys Tyr Trp Thr lie Arg Val Pro Gly Ala Ser His He His Phe 

245 250 255 

Ser Phe Pro Leu Phe Asp He Arg Asp Ser Ala Asp Met Val Glu Leu 

260 265 270 

Leu Asp Gly Tyr Thr His Arg Val Leu Ala Arg Phe His Gly Arg Ser 

275 280 285 

Arg Fro Pro Leu Ser Phe Asn Val Ser Leu Asp Phe Val He Leu Tyr 

290 295 300 

Phe Phe Ser Asp Arg He Asn Gin Ala Gin Gly Phe Ala Val Leu Tyr 
305 ^ 310 315 320 

Gin Ala Val Lys Glu Glu Leu Pro Gin Glu Arg Pro Ala Val Asn Gin 

325 330 335 

Thr Val Ala Glu Val He Thr Glu Gin Ala Asn Leu Ser Val Ser Ala 

340 345 350 

Ala Arg Ser Ser Lys Val Leu Tyr Val He Thr Thr Ser Pro Ser His 
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10 



IS 



20 



30 



40 



SO 



55 



355 360 365 

Pro Pro Gin Thr Val Pro Glu Trp Thr Val Tyr Gly Leu Ala Thr Leu 

370 375 380 

Leu lie Leu Thr Val Thr Ala He Val Ala Lys He Leu Leu His Val 
385 390 395 400 

Thr Phe Lys Ser His Arg Val Pro Ala Ser Gly Asp Leu Arg Asp Cys 

405 410 415 

His Gin Pro GLy Thr Ser Gly Glu He Trp Ser lie Phe Tyr Lys Pro 

420 425 430 

Ser Thr Ser He Ser He Phe Lys Lys Lys Leu Lys Gly Gin Ser Gin 

435 440 445 

Gin Asp Asp Acg Asn Pro Leu Val Ser Asp 
450 455 

(2) INFORMATION FOR SBQ ID NO: 3: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 965 base pairs 
{B) TYPE: nucleic acid 
SS iO STBANDEDNESS : single 

(0) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION; SEQ ID MO: 3: 

GGCACGAGCT GGACAGCACT ACAAGGCGGG AAGCCATGTC TGTTTTGGAA CGAGACTTTC 60 

CAGCATCCAT ACAACACTCT GAAATACCCC AACGGTAGTG GGGGCCTGGG TGAGCACAAC 120 

TATTGCAGAA ATCCAGATGG AGACGTGAGC CCCTGGTGCT ATGTGGCAGA GCACGAGGAT 180 

GGTGTCTACT GGAAGTACTG TGAGATACCT GCTTGCCAGA TGCCTGGAAA CCTTGGCTGC 240 

TACAAGGATC ATGGAAACCC ACCTCCTCTA ACTGGCACCA TAAAAACGTC CAACAAACTC 300 

ACCATACAAA CTTGCATCAG TTTTTGTCGG AGTCAGAGGT TCAAGTTTGC TGGGATGGAG 360 

TCAGGCTATG CTTGCTTCTG TGGAAACAAT CCTGATTACT GGAAGTACGG GGAGGCAGCC 420 

AGTACCGAAT GCAACAGCGT CTGCTTCGGG GATCACACCC AACCCTGTGG TGGCGATGGC 480 

AGGATCATCC TCTTTGATAC TCTCGTGGGC GCCTGCGGTG GGAACTACTC AGCCATGTCT 540 

TCTGTGGTCT ATTCCCCTGA CTTCCCCGAC ACCTATGCCA CGGGGAGGGT CTGCTACTGG 600 

ACCATCCGGG TTCCGGGGGC CTCCCACATC CACTTCAGCT TCCCCCTATT TGACATCAGG 660 

GACTCGGOGG ACATGGTGGA GCTTCTGGAT GGCTACACCC ACCGTGTCCT AGCCCGCTTC 720 

CACGGGAGGA GCCGCCCACC TCTGTCCTTC AACGTCTCTC TGGACTTCGT CATCTTGTAT 780 

TTCTTCTCTG ATCGCATCAA TCAGGCCCAG GGATTTGCTG TTTTATACCA AGCCGTCAAG 840 

GAAGAACTGC CACAGGAGAG GCCCGCTGTC AACCAGACGG TGGCCGAGGT GGATCACGGA 900 

GCAGGCCAAC CTTCAGTGTT CAGCGCTTCC CGGTCTCCTC AAAGTCCTAT TATGTGCATG 960 

CACCA 965 
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His Gly Arg Ser Arg Pro Pro Leu 
245 

Val lie Leu Tyr Phe Phe Ser Asp 
260 

Aia Val Leu Tyr Gin Aia Val Lys 
275 280 
Ala Val Asn Gin Thr Val Ala Glu 

290 295 
Ser Vai Phe Ser Ala Ser Arg Ser 
305 310 
His 



Ser Phe Asn Val Ser Leu Asp Phe 

250 255 
Arg He Asn Gin Ala Gin Gly Phe 
265 270 
Glu Glu Leu Pro Gin Giu Arg Pro 
285 

Val Asp His Gly Aia Gly Gin Pro 

300 

Pro Gin Ser Pro lie Met Cys Met 
315 320 



Claims 

1 . An isolated pdypefytUe selected from the group consisting of: 

(I) an isolated polypeptide comprising an amino acid sequence selected from the group having at least: 

(a) 70% identity; 

(b) 80% identity; 
(0)90% Identity; or 
(d)9S% identity 

to the amino add sequence of SEQ ID N0:2 over the entire length of SEQ ID N0:2; 
Cii) an isolated polypeptide comprising thie amino add sequence of SEQ ID N02 or 
Oil) an isolated polypeptide which is the amnio acid sequerKe of SEQ ID N0:2. 

2. An isolated polynucleotide selected from the group consisting of: 

0) an isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide that h£» at least 

(a) 70% Identity; 

(b) 80% identity; 

(c) 90% identity; or 

(d) 95% identity; 

to the amino add sequence of SEQ ID NO:2. over the entire length of SEQ ID N0:2; 
(li) an isolated polynucleotide oompridng a nudeotide sequence that has at least: 

(a) 70% identity 

(b) 80% identity; 

(c) 90% identity: or 

(d) 9S% identity; 

over its entire length to a nucleotide sequence encoding the polypeptide of SEQ ID N0:2; 
(iii) an isolated polynudeotide comprising a nudeotide sequence which has at least 

(a) 70% identity; 

(b) 80% identity; 

(c) 90% identity; or 

(d) 9S% identity: 
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to that of SEQ ID NO: 1 over the entire length of SEQ ID N0:1 ; 

(iv) an isolated polynudeotide comprising a nucleotide sequence encoding the polypeptide of SEQ ID N05; 
(vi) an isolated polynucleotide which is the polynucleotide of SEQ ID NO: 1 ; r 

(vi) an isolated polynucleotide obtainable by screening an appropriat library under stringent hybndizati n con- 
ditions with a lai>eled prob having the sequenc of SEQ ID NO: 1 or a fragment thereof.; 
or a nucleotide sequence complmientary to said isolated polynucleotide. 

3. An antitxKiy immunospecific for the polypeptide of dairn 1 . 

4. A method for the treatment of a subject: 

0) in need of enhanced activity or expression of the polypeptide of dalm 1 comprising: 

(a) administering to the subject a therapeutically effective amount of an agonist to said polypeptide; and/or 

(b) providing to the subject an isolated polynucleotide comprising a nucleotide sequence encocfing said 
polypetide in a form so as to effect production of said polypeptide activity in vivo.: or 

(ii) haying need to Inhibit activity or expression of the polypeptide of dalm 1 comprising: 

(a) administering to the subject a therapeutically effective amount of an antagonist to said polypeptide; 
and/or 

(b) administering to the subject a nucleic add molecule that inhibits the expression of a nudeotide 
sequence encoding said polypeptide; and/or 

(c) administering to the subject a therapeutically effective amount of a polypeptide that competes wifli said 
polypeptide for its Ugand. substrate, or receptor. 

5. A process for diagnosing a disease or a susceptibility to a disease in a sutject related to ei^ression or activity of 
the pdypeptide of daim 1 in a subject comprising: 

(a) determining the presence or absence of a mutation in tiie nudeotide sequence encoding said polypeptide 
in the genome of said, subject; and/or 

(b) analyzing for the presence or amount of said polypeptide expression in a sample derived from said subject. 

6. A mettiod for screening to identify compounds which stimulate or which mhM ttie function of the polypeptide of 
dalm 1 which comprises a method selected from the group consisting of: 

(a) measuring the binding of a candidate compound to the pdypeptide (or to tiie cells or membranes bearing 
the polypeptide) or a fusion protein therectf by means of a label directly or indirectly associated with ttie cand- 
date compound; 

(b) measuring the bincfing of a candidate compound to the pdypeptide (or to the cells or membranes bearing 
the polypeptide) or a fusion protein thereof In ttie presence of a labeled competitor; 

(c) testing whether ttie candidate compound results in a signal generated by activation or inhibition of ttie 
polypeptide, using detection systems appropriate to tiie cells or cell manbranes bearing the polypeptide; 

(d) mixing a candidate compound with a solution oontairtng a polypeptide of dalm 1 , to form a mixture, meas- 
uring activity of the polypeptide In the mixture^, and comparing ttie activity of ttie mixture to a standaid; or 

. (e) detecting ttie effect of a candidate compound on tiie production of mRNA encoding said polypeptide and 
said polypeptide in cells, using for instance, an ELISA assay 

7. An agonist or an antagonist of ttie polypeptide of daim 1 . 

8. An expressbn system comprising a polynudeotide capable of producing a polypeptide of daim 1 when sanl 
expression system Is present hn a compatible host cell. 

9. A host cell compriSDng ttie expression system of daim 8 or a membrane ttiereof expressing ttie polypeptide of daim 



1 0. A process for produdng a polypeptide of daim 1 conrprising culturing a host cell of daim 9 under conditions suffi- 
dent for ttie production of said pOlyp^tide and recovering the polypeptide form the culture. 
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11. A process for producing a host cell as defined in claim 9 comprising transforming or transfeding a cell with the 
expressi n system of daim 8 such that th h st cell, under appropriate culture conditions, produces a polypeptide 
of daim 1. 

5 1 2. A recombinant host cell produced by the process of daim 1 1 or a membrane thereof expressing a polypeptide of 
daim 1. 

1 3. An isolated polynucleotide seleded form the group consisting of: ^* 

10 (a) an isolated polynudeotkle comprising a nudeotide sequence which has at least 70%. 80%. 90%, 95%. 

97% identity to SEQ ID N0:3 over the entire length of SEQ ID N0:3: 

(b) an isolated polyrujdeotide comprising the polynudeotide of SEQ ID N0:3; 

(c) the polynudeotide of SEQ ID NO:3; or ^ 

(cO an isolated polynudeotide comprising a nudeotide sequence encocfing a polype^e which has at least 
IS 70%, 80%, 90%, 95%, 97-99% identity to the amino add sequence of SEQ ID N0:4, (byer the entire length of 

SEQ ID N0:4. ^| 

14. A polypeptide selected from the group consisting of: 

20 (a) a polypeptide which comprises an amino add sequence which has at least 70%. £0%. 90%. 95%. 97-99% 

identity to that of SEQ ID N0:4 over fhe entire length of SEQ ID N0:4: 

(b) a polypeptide which has an amino add sequence which is at least 70%, 80%. 90%, 95%, 97-99% identity 
to the amino add sequence of SEQ ID Np:4 over the^ire length of SEQ ID N0:4: 

(c) a polypeptide wNch comprises the amino add of SEQ ID N0:4: 
2S ((^ a polypeptide which is the polypeptide of SEQ ID N0:4; 

(e) a polypeptide which Is encoded by a polynudeotide comprising the sequence contain^ oi SEQ ID N0:3. 
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